Introduction
The ability to control the synthesis of nanostructure building blocks and preserve the nanoscale characteristics of the subsequent assembly is one of the essential foundations for the utilization of nanotechnology to produce effective hydrogen storage materials. In a previous study we showed that co-dopants of graphite and Ti-metal resulted in further enhancement of dehydrogenation and hydrogenation kinetics of sodium aluminum hydride 1 . Our recent experimental data has shown that graphitic nanomaterials are efficient catalysts, enhancing the dehydrogenation and hydrogenation of NaAlH 4 even without the use of Ti catalyst 2, 3 .
One key component of realizing the hydrogen economy for transportation applications is developing cost effective materials that can store and release hydrogen with large gravimetric and volumetric densities under moderate thermodynamic conditions 4, 5 . One of the most promising classes of materials for hydrogen storage is complex hydrides such as alanates and borohydrides for their high hydrogen capacity.
Among these, lithium borohydride (LiBH 4 ) is a widely studied material due to its gravimetric (18.4 The uncatalyzed, step (1) takes place above 400 °C 6 , while decomposition of LiH takes place at ~ 950 °C and is not considered useful. 7 The kinetics of hydrogen uptake and release of these materials are such that catalysts are needed to improve the reaction rates. 
Experimental
Samples were prepared as in a similar fashion to graphitic-NaAlH 4 composites as previously published. 3 The C 60 -LiBH 4 composite was formed by combining fullerene and anion. Thus, the way to reduce the bond strength between B and H in LiBH 4 would be to introduce a competitor for the charge donation from the Li atom. This can be realized in the form of an electronegative substrate on which LiBH 4 is supported. In this case, the Li atom could have its electron contributed to the substrate, to the BH 4 unit, or have it delocalized and shared by both. Situations involving the electron being transferred elsewhere than the BH 4 unit will result in a weakening of the B-H bond and lead to the lowering of the hydrogen desorption energy. The electron affinity of the substrate thus becomes intimately connected with the hydrogen desorption process, since the larger the electron affinity of the substrate, the greater the probability of Li donating its electron to the substrate.
The mechanism for H 2 absorption aided by carbon materials is of great interest.
Previous work has shown that the catalytic effects are not due to unknown metal contamination but instead are related to the curvature of the graphitic additive. 
Conclusion
Our experimental studies were conducted to examine the interaction of lithium borohydride with fullerene. We have shown that our results support our previous studies into graphitic-metal hydride composites, providing insight into the interaction of these hydrides with nanostructured carbon surfaces. We have shown that carbon nanostructures, traditionally thought of as hydrogen storage materials, can in fact be used as catalysts for hydrogenation/dehydrogenation of lithium borohydride, LiBH 4 . C 60 materials were found to be an excellent carbon additive for LiBH 4 , rehydriding LiBH 4 by 4.2 wt% over 12 hour's time. We suspect that a contributing factor to the performance of the C 60 is its dispersibility. The C 60 molecules likely have their entire surface available for interaction with LiBH 4 . When intimately interacted with LiBH 4 the C 60 substrate was found to have a dramatic effect on the hydrogen removal energy. Experimentally we see that the curvature of the nanostructures plays a significant role in this process and C 60 fullerene is a better catalyst than the nanotubes. We observed degradation of capacity with cycling and we attributed that to the formation of irreversible intermediates and/or diboranes. Further experiments exploring the catalytic effect of carbon nanomaterials on other complex metal hydrides, e.g. borohydrides, are ongoing.
